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ARI| Research Reports and Technical Reports are intended for sponsors of
R&D tasks and for other research and military agencies. Any findings ready
for implementation at the time of publication are presented in the last part
of the Brief. Upon completion of a major phase of the task, formal recom-
mendations for official action normally are conveyed to appropriate military
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FOREWORD

An important part of the research of the Personnel and Manpower
Technical Area of the U.S. Army Research Institute for the Behavioral
and Social Sciences (ARI) supports the overall effort to integrate women
more completely into the Army. Leadership is a specific and important
area in which women will contribute to the Army in the future.

This report explores the effects of the sex and the intelligence
of the leader on the performance of small groups in a controlled set-
ting; it is based on supplementary analyses of data from two larger
projects. The primary research, "A Longitudinal Evaluation of the Ad-
mission of Women to the U.S. Military Academy" (Project Athena), was
supported by Army Project 20Q0161102B74F, under grant MDA903-78-G-0002 to
the U.S. Military Academy at West Point, N.Y. Data were also used from
Project Sentinel, which was performed under research grant DAHC19-77-G-
0008 by personnel of the U.S. Military Academy and the State University
of New York at Buffalo.
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TESTS OF FIEDLER'S SCREEN MODEL OF LEADERSHIP

BRIEF

Requirement:

To analyze experimental data on the relationship between intelli-
gence of group leaders and members and the effectiveness of group per-
formance, and on factors that may modify this relationship.

Procedure:

Leaders were 36 male and 36 female freshmen cadets at the U.S.
Military Academy; each led a group of three male freshmen cadets. Each
group performed a structured and an unstructured task. The structured
task required each group to make a scale drawing of a building; this
task had an objectively correct result. The unstructured task required
each group to write a proposal outlining ways for junior officers to
maintain high standards and increase reenlistment.

Findings:

The leader's intelligence was positively and significantly corre-
E lated with group performance only on the structured task when the fol-
lowers held traditional attitudes and the leader was male. The group's
intelligence was positively and significantly correlated with group
performance on the structured task when the followers held liberal at-
titudes toward women and the leader was female.

Utilization of Findings:

It may be useful for project directors to consider the gender and
intelligence of a leader, as well as the attitudes of followers, when
i assigning leadership roles.
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TESTS OF FIEDLER'S SCREEN MODEL OF LEADERSHIP

INTRODUCTION

Fiedler has long been interested in the relationship between intelli-
gence of group members and the effectiveness of group task performance.
Implicit in this concern has been the commonsense notion that groups with
more intelligent leaders (and/or followers) should perform more effective-
ly on most assigned group tasks than should groups with less intelligent
leaders (and/or followers). However, a great deal of small-groups re-
search showed that this positive relationship between intelligence and
group task performance was not always found in empirical studies. Fiedler
and his associates have tried to identify the conditions under which this
positive relationship holds.

In the first effort to integrate such results, Fiedler and Meuwese
(1963) examined the relationship between the leader's intelligence and
group performance in a variety of field and laboratory settings. They
concluded that the correlation between leader's intelligence and group
performance was substantial only for groups with high cohesiveness. The
relationship was essentially zero among groups with low cohesiveness.

Several years later, Blades and Fiedler (1973) considered leader
characteristics that moderated the relationship between follower intelli-
gence and group performance. With several samples of military personnel,
they found positive and significant correlation between average follower
intelligence and group task performance among groups with relationship-
oriented (high-LPC [least-preferred coworker]) leaders. Among groups
with task-oriented (low-LPC) leaders, this relationship was essentially
zero.

More recently, Fiedler and Leister (1977) expanded their analysis
of the relationship between leader intelligence and group performance.
They presented a theoretical model identifying factors that can "screen"
out the impact of leader intelligence on group performance. These screen-
ing variables interfere with the influence that leader intelligence nor-
mally has on group performance. Fiedler and Leister (1977) presented
empirical findings from several different research settings that support
the presence of these screen variables.

For example, Fiedler and Leister (1977) identified one screening
variable to be a stressful relationship with one's boss. When there was
little stress with the boss, the intelligence of Army infantry squad
leaders was positively correlated with ratings of effective performance
in the military. In contrast, the researchers found no relationship
between intelligence and performance for leaders working under stressful
conditions. The overall correlation of intelligence and performance
would be insignificant; however, when the researchers identified the
appropriate screening variable (in this case, stress), a significant
relationship between intelligence and performance was uncovered.

. N e e - gty e e sy <




The data collected for Project Sentinel (Rice, Bender, & Vitters,
1979) provide an opportunity to explore further the operation of such
screening variables. Although not originally designed to test such
effects, this data set does include the following necessary variables
to conduct such tests:

® American College Test (ACT) and/or Scholastic Aptitude Test
(SAT) scores for both leaders and followers, which can be
interpreted as a measure of general intelligence;

® Objective measures of group performance on two tasks; and

® Personality and demographic variakles, which can be tested
as potential screen variables.

Consistent with the general aim of Project Athena, our primary
concern is the potential screening effect of the leader's sex and the
followers' sex-role attitudes, as measured by Spence and Helmreich's
(1972) Attitudes toward Women Scale. One hypothesis was that the cor-
relation between leader's and followers' intelligence and group per-
formance is weaker in groups with female leade¢rs than in groups with
male leaders. The basis for this prediction is the belief that the
female leaders must deal with sex-role issues not faced by male leaders.
There is much research indicating that the leadership role is essentially
a masculine one (Lockheed, 1977; Megargee, 1969; O'Leary, 1974; Schein,
1973). Thus, the energy devoted to such maintenance issues may dilute
the impact of intellectual resources of female leaders and their follow-
ers. We also hypothesized, based on a similar rationale, that the
screening effect would be especially strong for groups composed of fe-
male leaders and followers with traditional attitudes toward female sex
roles.

The variety of personality and demographic variables available from
the Project Athena data file allowed us to explore many other variables
as potential screens. For these exploratory analyses, no specific hy-
potheses were formulated.

METHOD

Subjects

The subjects were 36 male and 36 female freshmen cadets at the U.S.
Military Academy at West Point, N.Y. Each cadet led a group of three
men, who were also freshmen cadets.




Procedure

Intelligence was measured by the cadet's standardized scores on the
verbal and math parts of the SAT. When either score was missing for a
cadet, it was replaced with either the cadet's standardized verbal or
math score on the ACT.

Because the procedures of the Project Sentinel are described in de-
tail in another report (Rice, Bender, & Vitters, 1979), only a brief
overview is presented here. Each cadet led a three-man group that con-
ducted two experimental tasks. Performance was defined as the group's
scores on these two tasks. The first task was structured; that is,
there was an objectively correct outcome. The group worked together to
make a scale drawing of a building, and performance was based on the
number of lines correctly placed on the drawing. The second task, which
was unstructured, required that the group write a proposal outlining ways
for junior officers to maintain high standards and increase reenlistment
rates in their units. Raters assessed the originality, practicality, and
organization of the ideas expressed in the proposal.

Several possible leader screening variables were identified. Three
of these were subgrouping variables: sex, LPC ratings (Fiedler, 1967),
and attitudes toward women (Spence, Helmreich, & Stapp, 1973). Four
continuous variables were also studied: scores on the Rotter I-E Locus
of Control Scale (Rotter, 1966); male- and female-valued items on the
Personal Attributes Questionnaire (Spence, Helmreich, & Stapp, 1974);
self-concept as measured by the Tennessee Self-Concept Scale; and rating
of leadership behavior as judged by peers and leaders of the cadet's
unit (Priest, 1975).

Analyses

A screening hypothesis is similar to that of interaction, except
that the hypothesis involves at least one continuous, measured predictor,
whereas the predictors (or independent variables) in an interaction are
discrete. The criterion--performance--is continuous in either case.

One predictor--intelligence--is also a continuous variable; therefore,
it is desirable to look at its correlation with performance, rather than
dichotomize it or break it into categories necessary for analysis of
variance.

Our screening variables are both discrete and continuous. Zedeck
(1971) carefully differentiated modifier from moderator variables: "A
true moderator is not a discontinuous qualitative variable that differ-
entiates subgroups of individuals who are qualitatively different, but
is a continuous quantitative variable, and individuals distribute along
its continuum" (p. 305). 2Zedeck calls this definition of the moderator
variable as a continuous variable the "crucial determinant of the opera-
tion of moderators" (p. 305). He suggests a moderated regression analy-
sis to test moderator effects.

e 1
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In the present study, hierarchical multiple-regression analyses
were used, first entering intelligence and the screening variable,
then entering their cross-products; that is, the interaction term.
On the other hand, Zedeck refers to a modifier variable as a predictor
which "...leads to different subgroup relationships between a predictor
variable and criterion variable" (p. 297). Discrete screening or modi-
fier variables should be tested by examining the significance of the
difference of the correlations between intelligence and performance
for each subgrouping of the modifier variable. This is in keeping
with Fiedler and Leister's (1977) analyses. Thus, moderated regres-
sion analyses were conducted for each of the five continuous potential
screens, and the three discrete variables were treated as modifiers.

RESULTS

The moderated regression analyses yielded no significant effects.
However, the modifier variables proved to be quite interesting. The
intelligence of male leaders was positively and significantly correlated
with group performance on the drawing task when the group held tradi-
tional attitudes toward women (r = .44, p < .05; r = .41, p < .05, for
verbal and math SAT, respectively; see Table 1). In other words, the
leader's intelligence was correlated with group performance only when
the followers held traditional attitudes and when the leadership role
was filled by a person of the traditional gender--a male.

In attempting to discover the mechanisms that mediated this ef-
fect, we examined the leaders' and the groups' responses to a postsession
questionnaire. It was found that the higher the intelligence of male
leaders of groups with traditional attitudes toward women, the more
highly the leader rated his importance to the group (r = .51, p < .05;

r = .45, p = .06, for verbal and math SAT, respectively) and the coop-
eration of group members (r = .43, p = .06; r = .41, p = .09). The
intelligence of the leaders also positively correlated with their level
of consideration for group members (r = .48, p < .05; r = .47, p < .05).
Thus, the traditional leader of followers with traditional attitudes
felt important and helped, and he in turn exhibited consideration toward
these supportive followers.

Followers with liberal or traditional attitudes toward women who
were led by a male leader did not differ in their ratings of the leader's
importance to the group, the appropriateness of his behaviors, his con-
sideration of group members, his fulfillment of duties, his motivation,
his ability to lead, and how hard he worked. These groups were also
similar in their ratings of the group's atmosphere and the members'
motivation and cooperation.

However, liberal and traditional groups led by a male leader dif-

] fered significantly in their ratings of the leader's ability to initiate

structure. Traditional groups (X = 91.67) reported more effective initi-

ation of structure by male leaders than did liberal groups (X = 82.39, |




F(l1, 34) = 5.91, p = .021). Since the leader's ability to initiate
structure is an important characteristic when the group's task is a
structured one (such as the drawing task), it is reasonable that the
modifier effect was found for this task only and that the leader's
ability to initiate structure significantly differentiated the re-
sponses of the liberal and traditional groups.

Table 1

Correlations of Leader's Intelligence With Performance
on the Structured Task

Verbal SAT/ACT

Leader's sex

Attitudes toward women Male Female
Liberal -.27, +23
Traditional .44%y .11

Math SAT/ACT

E’ Liberal =.38%, .26
Traditional .41*4 .17
*p < 505

Note. The difference between pairs of correlations was tested using
Fisher's z-approximation. Significantly different pairs are indicated
by subscripts (zzp = 2.06, p < .05; 2¢g = 2.27, p < .05). There are
18 leaders in each cell.

A second interesting effect was found when the intelligence of
the group--the combined SAT scores of the three male followers and the
leader--rather than the leader's intelligence only was studied. Of
those groups with liberal attitudes toward women, the intelligence of
the group positively and significantly correlated with the group's
performance when the group was led by a woman (r = .40, p < .10; r = .51,
p < .05). In other words, more intelligent groups with liberal attitudes
toward women performed better on the drawing task when led by a women
than when led by a man (see Table 2). There were no significant effects
for the proposal task.
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Table 2

Correlations of Group Intelligence With Performance
on the Structured Task

Verbal SAT/ACT

. Leader's sex
Attitudes toward women Male Female

Liberal =.264 .40y,
Traditional .18 .17

Math SAT/ACT

Liberal =-26, .51%*4
Traditional .30 .05
*p < .05.

Note. The difference between pairs of correlations was tested using
Fisher's z-approximation. Significantly different pairs are indicated
by subscripts (z4, = 1.90, p < .06; zcg = 2.27, p < .05). There are
18 groups in each cell.

DISCUSSION

It is interesting that none of the individual personality variables,
such as locus of control and LPC, proved to be significant moderator or
modifier variables. The groups' attitudes toward women and the leader's
sex were interesting and interactive screening variables. Because the
subjects were from the first class at West Point to include women, it is
reasonable to find that the leader's sex and attitudes toward women were
salient screening variables. Notions involving women's roles may have
been foremost in the minds of most cadets, male and female, at that time.

The fact that modifier effects were found for performance on the
structured task only is noteworthy. The key may lie in the operational
definition of intelligence. In the present study, intelligence was de-
fined as scholastic aptitude, which involves skills that may be most
relevant to a structured task. Measures of leaders' creativity, for ex-
ample, may be more relevant to a group's performance on an unstructured
task requiring originality.
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The most interesting outcome of these analyses is that the follow-
ers' attitudes and leader's sex interacted as significant modifier
variables. There was no simple effect of the leader's sex. Instead,
the leader's intelligence and group performance were related only under
certain conditions involving both the followers' and the leader's char-
acteristics. Clearly, this supports the notion that leadership in-
volves a transactional process between the leader and the group (Hol-
lander, 1978).

Specifically, when the leader is male and intelligent, group per-
formance on a structured task is maximized when the followers hold tradi-
tional attitudes toward women. More intelligent groups perform well on
the structured task when the followers are supportive of an egalitarian
role for women and the leader is a woman. It may be useful for project
directors to consider the intelligence and sex of a leader, as well as
the attitude of followers, when assigning a leader.
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USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: DepCdr
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: CCS
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: ATCASA
USA Combined Arms Cmbt Dev Act, Ft Leavenworth, ATTN: ATCACO-E
USA Combined Arims Cmbt Dev Act, Ft Leavenworth, ATTN: ATCACC-CI
USAECOM, Night Vision Lab, Ft Belvoir, ATTN: AMSEL—NV-SD
USA Computer Sys Cmd, Ft Belvoir, ATTN: Tech Library
USAMERDC, Ft Belvoir, ATTN: STSFB--DQ

USA Eng Sch, Ft Belvoir, ATTN: Library

USA Topographic Lab, Ft Belvoir, ATTN: ETL TD-S

USA Topographic Lab, Ft Belvoir, ATTN: STINFO Center

USA Topographic Lab, Ft Belvoir, ATTN: ETL GSL

USA Intelligenee Ctr & Seh, Ft Huachuca, ATTN: CTD® MS

USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATS-CTD-MS
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-TE

USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-TEX--GS
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-CTS-OR
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-CTD-DT
USA Intelligence Ctr & Sch, Ft Huachuce, ATTN: ATSI-CTD-CS
USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: DAS/SRD

USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: ATSI-TEM

USA Intelligence Ctr & Sch, Ft Huachuca, ATTN: Library

CDR, HQ Ft Huachuca, ATTN: Tech Ref Div

2 CDR, USA Electronic Prvg Grd, ATTN: STEEP MT-S

1 HQ, TCATA, ATTN: Tech Library

1 HQ, TCATA, ATTN: AT CAT-OP-Q, Ft Hood

1 USA Recruiting Cmd, Ft Sheridan, ATTN: USARCPM-P

1 Senior Army Adv., USAFAGOD/TAC, Elgin AF Aux Fid No. 9

1 HQ, USARPAC, DCSPER, APO SF 96558, ATTN: GPPE-SE

1 Stimson Lib, Academy of Health Sciences, Ft Sam Houston

1 Marine Corps Inst., ATTN: Dean-MCI

1 HQ, USMC, Commandant, ATTN: Code MTMT

1 HQ, USMC, Commandant, ATTN: Code MPI-20-28

2 USCG Academy, New London, ATTN: Admission

2 USCG Academy, New London, ATTN: Library

1 USCG Training Ctr, NY, ATTN: CO

1 USCG Training Ctr, NY, ATTN: Educ Svc Ofc

1 USCG, Psychol Res Br, DC, ATTN: GP 1/62

1 HO Mid-Range Br, MC Det, Quantico, ATTN: P&S Div
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1 US Marine Corps Liaison Ofc, AMC, Alexandria, ATTN: AMCGS—-F
1 USATRADOC, Ft Monroe, ATTN: ATRO-ED
6 USATRADOC, Ft Monroe, ATTN: ATPR--AD

1 USATRADOC, Ft Monroe, ATTN: ATTS—EA

USA Forces Cmd, Ft McPherson, ATTN: Library

USA Aviation Test Bd, Ft Rucker, ATTN: STEBG-PO

USA Agey for Aviation Safety, Ft Rucker, ATTN: Library
USA Agcy for Aviation Safety, Ft Rucker, ATTN: Educ Advisor
USA Aviation Sch, Ft Rucker, ATTN: PO Drawer O

HQUSA Aviation Sys Cmd, St Louis, ATTN: AMSAV-ZDR
USA Aviation Sys Test Act., Edwards AFB, ATTN: SAVTE-T
USA Air Det Sch, Ft Bliss, ATTN: ATSA TEM

USA Air Molnlity Rsch & Dev Lab, Moffett Fid, ATTN: SAVOL -AS
USA Aviation Sch, Res Tng Mgt, Ft Rucker, ATTN: ATST-T—-RTM
USA Aviation Sch, CO, Ft Rucker, ATTN: ATST-D-A

HQ, DARCOM, Alexandria, ATTN: AMXCD-TL

HQ, DARCOM, Alexandria, ATTN: CDR

US Military Academy, West Point, ATTN: Serials Unit

US Military Academy, West Point, ATTN: Ofc of Milt Ldrshp
US Military Academy, West Point, ATTN: MAOR

USA Stendardization Gp, UK, FPO NY, ATTN: MASE -GC
Ofc of Naval Rsch, Arlington, ATTN: Code 452

Ofc of Naval Rsch, Arlington, ATTN: Code 458

Ofc of Naval Rsch, Arlington, ATTN: Code 450

Ofc of Naval Rsch, Arlington, ATTN: Code 441

Naval Aerospc Med Res Lab, Pensacola, ATTN: Acous Sch Div
Naval Asrospc Med Res Lab, Pensacola, ATTN: Code L51
Naval Aerospc Med Res Lab, Pensacola, ATTN: Code LS
Chief of NavPers, ATTN: Pers-OR

NAVAIRSTA, Norfolk, ATTN: Safety Ctr

Nav Oceanographic, DC, ATTN: Code 6251, Charts & Tech
Center of Naval Anal, ATTN: Doc Ctr

NavAirSysCom, ATTN: AIR--5313C

Nav BuMed, ATTN: 713

NavHelicopterSubSqua 2, FPO SF 96601

AFHRL (FT) Williams AFB

AFHRL (TT) Lowry AFB

AFHRL (AS) WPAFB, OH

AFHRL (D0JZ) Brooks AFB.

AFHRL (DOJN) Lackland AFB

HQUSAF (INYSD)

HQUSAF (DPXXA)

AFVTG (RD) Randolph AFB

AMRL (HE) WPAFB, OH

AF Inst of Tech, WPAFB, OH, ATTN: ENE/SL

ATC (XPTD) Randolph AFB

USAF AeroMed Lib, Brooks AFB (SUL-4), ATTN: DOC SEC
AFOSR (NL), Aclington

AF Log Cmd, McClellan AFB, ATTN: ALC/DPCRB

Air Foree Academy, CO, ATTN: Dept of Bel Scn

NavPers & Dev Ctr, San Diego

Navy Med Neuropsychiatric Rsch Unit, San Diego

Nav Electronic Lab, San Diego, ATTN: Res Lab

Nav TrngCen, San Diego, ATTN: Code 9000-Lib
NavPostGraSch, Monterey, ATTN: Code 56As
NavPostGraSch, Monterey, ATTN: Code 2124

Nav TrngEquipCtr, Orlando, ATTN: Tech Lib

US Dept of Labor, DC, ATTN: Manpower Admin

US Dept of Justice, DC, ATTN: Drug Enforce Admin

Nat Bur of Standards, DC, ATTN: Computer Info Section
Nat Clearing House for MH--Info, Rockville

Denver Federal Ctr, Lakewood, ATTN: BLM

Defense Documentation Center

Bir Psych, Army Hq, Russell Ofcs, Conberra

Scientific Advsr, Mil Bd, Army Haq, Russelt Ofcs, Canberra
Mil and Air Attache, Austrian Embassy

Centre de Recherche Des Facteurs, Humaine de 1a Detense
Nationale, Brussels

2 Canadian Joint Staftf Washington

1 C/Air Staff, Royal Canadian AF, ATTN: Pers Std Anal Br

3 Chief, Cenadian Def Rsch Staff, ATTN: C/CRDS(W)
4 British Def Staff, British Embassy, Washington

12

Def & Civil inst of Enviro Medicine, Canada

AIR CRESS, Kensington, ATTN: Info Sys Br
Militaerpsykologisk Tieneste, Copenhagen

Military Attache, French Embassy, ATTN: Doc Sec
Medecin Chef, C.E.R.P A.—Arsenal, Toulon/Naval F rance
Prin Scientific Off, Appl Hum Engr Rsch Div, Ministty
of Detense, New Delhi
1 Pers Rsch Ofc Library, AKA, Israel Defense Forces
1 Ministeris van Defensie, DOOP/KL Atd Sociaal
Psychologische Zaken, The Hague, Netherlands
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